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{54) Abstract Title 

A portable radio apparatus having an additional display area on second surface 

(57) A portable radio apparatus comprising a housing having a speech receiving section 3, a speech 
transmitting section 4, a keypad 5 and a first display area 2 on one surface. At least one additional display area 
is also provided on at least one different surface. This provides means to display large quantities of data while 
utilizing free space on the housing effectively. In the case of a folding radio device, a display area is still 
useable on an external surface when the device is in a folded position and can also be used as a data incut 
means by use of a touch-input function (see fig. 7). 
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PORTABLE RADIO APPARATUS 
Background of the Invention 

5 i, Field Of thft Tnv^tj^n 

The present invention relates to a portable 
radio apparatus, and more particularly, to a 
portable radio apparatus with a display unit 
provided on a front surface and an additional 
10 display unit. 

2- — Description of the BLaXaJLai3 Art 

Generally, a portable radio apparatus has a 
housing, and a radio unit, a speech receiving 
section, a speech transmitting section, a key 
15 operation section, a display section and so on 
are arranged on the housing. In such a portable 
radio apparatus, the speech receiving section and 
the speech transmitting section need to be 
positioned on the positions corresponding to the 
20 ear and mouth of the user in the communication 
state. Therefore, the portable radio apparatus 
has a considerable large size in case of a single 
housing of a slab or plate manner. As a result, 
there is a problem in that the portability of the 
25 portable radio apparatus is low. 

For this reason, a portable radio apparatus' 
is provided in which one of two housings is 



provided with a speech receiving section and the 
other of the two housings is provided with a 
speech transmitting section. In such a portable 
radio apparatus, two housings are assembled via a 
5 hinge section such that the two housings can be 
opened or closed- The two housings are folded in 
the carrying state and opened in the using state. 

For example, such a folded type portable 
radio apparatus is described in Japanese Laid 
10 Open Patent Application (JP-A-Heisei 4-307841). 
Fig. 1 is a perspective view illustrating an 
example of the folded type portable radio 
apparatus . 

As shown in Fig. 1, the conventional folded 
15 type portable radio apparatus is composed of a 
first housing section 110 and a second housing 
section 120. The first housing section 110 is 
provided with a speech transmitting section 111 
which has a transmitter and a key operation 
20 section 112. The second housing section 120 is 
attached to the upper end of the first housing 
section 110 through a hinge section 130 such that 
they can be freely opened and closed. The second 
housing section 120 is provided with a speech 
25 receiving section. 121 which has a receiver and a 
display section 122 for displaying predetermined 
data. 
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As shown in Fig. 1, in the conventional 
portable radio apparatus having such a structure, 
the second housing section 120 can be rotated 
into the direction of ® in Fig. 1. As a result, 
5 the second housing section 120 is folded and 

accommodated in the position corresponding to the 
key operation section 112 of the first housing 
section 110. Thus, the portability can.be 
improved. It should be noted that the key 
10 operation part 112, the speech receiving section 
121, and the display section 122 are all hidden 
in the state in which the second housing section 
120 is folded. 

When the second housing section 120 is 
15 rotated into the direction of <D in Fig. 1, the 

second housing section 120 is opened or developed 
upward of the first housing section 110. As a 
result, the key operation section 112, and the 
speech receiving section 121, and the display 
20 section 122 are exposed to allow the portable 

radio apparatus to be set to the state in which 
it is possible to communicate. 

A portable radio apparatus needs to be 
manufactured to have a small size for improvement 
25 of the portability so that it became difficult to 
secure the sufficiently large size for the 
display section. However, in the conventional 



4 - 



folded type portable radio apparatus, there is a 
limit to the size of the display section. 
Therefore, the conventional folded type portable 
radio apparatus cannot display a large quantity 
5 of data at a time. Thus, it is necessary to add a 
function to scroll a screen to the display 
section. As a result, the radio apparatus becomes 
complicated and takes a high cost. 

Also , as shown in Fig. 1, in the 

10 conventional folded type portable radio apparatus, 
all of the sections such as the display section, 
the key operation section, the speech receiving 
section and the speech transmitting section are 
arranged on the same front surface of the housing 

15 in the opened state. Therefore, in the state in 
which the two housing sections are folded, the 
display section and the key operation section are 
hidden inside the housings. Therefore, it is 
impossible to see a necessary data on the display 

20 section and to perform an input operation, as far 
as the two housing sections are not opened. Thus, 
there is a disadvantageous inconvenience in the 
aspect of the op er ability. 

On the other hand, sections such as the 

25 display section and the key operation section are 
not provided at all on the back surfaces of the 
housing sections of the portable radio apparatus. 



That is, the back surfaces of the housing 
sections are a free space. 

A display apparatus is described in 
Japanese Laid Open Patent Application (JP-A- 
Heisei 4-298878). In this reference, a first 
housing section 2 and a second housing section 12 
are formed such that they can be folded. When the 
second housing section 12 is opened, an LCD 
section 13a of the first housing section 2 and an 
LCD section 13b of the first housing section 12 
are integrated as a single display section so 
that one large screen display section is formed. 
In this reference, however, the back surface of 
the display apparatus is not effectively used. 

A portable electronic equipment is 
described in Japanese Laid Open Utility Model 
Application (JP-U-Heisei 5-30918). In this 
reference, the portable electronic equipment is 
composed of a key board 2, and a cover section 11 
which is formed of two display sections 11a and 
lib which are folded to cover the key board 2. In 
this reference, the screen size of the display 
section can be made wide. However, the structure 
is complicated so that the manufacturing cost 
becomes high. Also, the two display sections 11a 
and lib are provided on the front surface of the 
equipment in the opened state. 



A folded type liquid crystal display apparatus is 
described in Japanese Laid Open Patent Application (jp-a- 
Heisei 7-93125 ). In this reference, in the same manner as 
described above, two display sections are connected to each 
other via a hinge section and opened to form a wide screen. 

A folded type portable personal computer is described 
in Japanese Laid Open Utility Model Application (JP-u- 
Heisei 5-43218), In this reference, in the same manner as 
described above, two display sections are connected to each 
other via a hinge section and opened to form a wide screen. 
The two display sections are provided on the front surface 
in the opened state. 

Summary of the Invention 

The present invention seeks to address the problems in 
the above conventional technique. Therefore, an object of 
at least the preferred embodiment of the present invention 
is to provide a portable radio apparatus in which the free 
space of a housing or housing sections of the portable 
radio apparatus is effectively utilized. 

Another such object is to provide a portable radio 
apparatus in which a display section is provided on 
surfaces of the housing or housing sections other than the 
front 
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surface. 

Still another such object is to provide a portable 
radio apparatus in which it is possible to display a large 
5 quantity of data at a time. 

Still another such object is to provide a folded type 
portable radio apparatus in which a display section can be 
used in the state in which the folded type portable radio 
apparatus is folded. 
10 In one aspect the invention provides a portable radio 

apparatus comprising a display means, a speech receiving 
means, a speech transmitting means and an input means, the 
display means being provided on a first surface of a 
housing of the apparatus; and 
15 at least one additional display means provided on at 

least one further surface of the housing. 

Preferably, the present invention provides a portable 
radio apparatus comprising a display section, a speech 
receiving section, a speech transmitting section and a key 
20 operation section which are provided on a front surface of 
a housing, and an additional display section provided on at 
least one of surfaces which are different from the front 
surface of the housing. 

At least one of the surfaces which aire different from 
25 the front surface of the housing may be a back surface of 
the housing. The additional display section may have a 
data inputting function. 

The housing may include a first housing section in 
which the speech receiving section is provided on a front 
30 surface of the first housing section, a second housing 
section in which the 
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speech transmitting section is provided on a 
front surface of the second housing section, and 
a hinge section for connecting the first and 
second housing sections such that the first and 
5 second housing sections can be folded and opened. 
In this case, the additional display section may 
be provided on a back surface of one of the first 
and second housing sections. Also, the additional 
display section may have a data inputting 

10 function. 

When the additional display section 
comprises first and second display sections, the 
first and second display sections may be 
respectively provided on back surfaces of the 

15 first and second housing sections. In this case, 
at least one of the first and second display 
sections has a data inputting function. 

In order to achieve another aspect of the 
present invention, a folded type portable radio 

20 apparatus includes a first housing section in 

which at least one of a first display section and 
key operation section is provided on a front 
surface of the first housing section, a second 
housing section having a second display section, 

25 and a hinge section for connecting the first and 
second housing sections such that the first and 
second housing sections can be folded and opened. 



r 
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The second display section is provided such that the second 
display section can be seen in a folded state of the first 
and second housing sections. 
5 Preferred features of the present invention will now 

be described, purely by way of example only, with reference 
to the accompanying drawings, in which: - 

Brief description of the drawings 
Fig. 1 is a perspective view of an example of a 
10 conventional folded type portable radio apparatus; 

Fig. 2 is a perspective view of a portable radio 
apparatus according to a first embodiment of the present 
invention when the portable radio apparatus is seen from 
the front; 

15 Fig. 3 is a perspective view of the portable radio 

apparatus according to the first embodiment of the present 
invention when the portable radio apparatus is seen from 
the back; 

Fig. 4 is a perspective view of the portable radio 
20 apparatus according to the second embodiment of the present 
invention when the portable radio apparatus is seen from 
the front; 

Fig. 5 is a perspective view of the portable radio 
apparatus according to the second embodiment of the present 
25 invention when the portable radio apparatus is seen from 
the back; 
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Fig. 6 is a perspective view of the 
portable radio apparatus according to a third 
embodiment of the present invention when the 
portable radio apparatus is seen from the back) 
5 and 

Fig. 7 is a perspective view of the 
portable radio apparatus according to a fourth 
embodiment of the present invention when the 
portable radio apparatus is seen from the back. 

10 

Description of the Preferred Embodiments 

15 

First, the portable radio apparatus 
according to the first embodiment of the present 
invention will be described with reference to Fig. 
2 and 3. Fig. 2 is a perspective view of the 

20 portable radio apparatus in the first embodiment 
when the portable radio apparatus is seen from 
the front side. Fig. 3 is a perspective view of 
the portable radio apparatus in the first 
embodiment when the portable radio apparatus is 

25 seen from the back side. 

As shown in Figs. 2 and 3, the portable 
radio apparatus according to the first embodiment 
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is such as a portable telephone and PHS. The 
portable radio apparatus is composed of a housing 
1 which is the main body of the radio apparatus. 
The housing section 1 is provided with a display 
5 section 2, a speech receiving section 3, a speech 
transmitting section 4 and a key operation 
section 5 on the front surface of the housing 1. 
A radio unit (not illustrated) is provided in the 
housing 1. Also, another display section 6 which 
10 is different from the display section 2 is 

further provided on a surface different from the 
front surface of the housing l, that is, on the 
back surface of the housing 1 in this embodiment. 
The other display section 6 may be driven 
15 selectively based on the operation of the key 
operation section 5. Or, the other display 
section 6 may be driven at the same time as the 
display section 2 to display the same data as in 
the display section 2 or the subsequent or 
20 preceding data to the data displayed on the 
display section 2. 

According to the portable radio apparatus 
of the first embodiment having such a structure, 
the other display section 6 is provided on the 
25 surface which is different from the front surface. 
Accordingly, the portable radio apparatus can be 
operated while necessary and minimum data is 
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displayed on the display section 2 on the front 
surface- Also, since the other display section 6 
with a large screen is arranged on the back 
surface of the housing 1, a large quantity of 
5 data can be displayed on the other display 

section 6 at a time. Especially, since the back 
surface of the housing 1 with a large area can be 
effectively used as a free space, the display 
section 6 with the large screen can be provided 

10 so that the large quantity of data can be 
displayed at a time. 

In the first embodiment, the other display 
section 6 is provided on the back surface of the 
housing 1. However, it should ^be noted that the 

15 other display section 6 may be provided on any 

surface which is different from the front surface 
of the housing 1, otherwise. The surface is not 
limited to the back surface. For example, the 
other display section 6 may be provided for the 

20 end surface of the housing section 1 in the 
longitudinal direction. 

Next, the portable radio apparatus 
according to the second embodiment of the present 
invention will be described with reference to 

25 Figs. 4 and 5. Fig. 4 is a perspective view of 
the portable radio apparatus of the second 
embodiment of the present invention when the 
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portable radio apparatus is seen from the front 
surface. Fig. 5 is a perspective view of the 
portable radio apparatus of the second embodiment 
of the present invention when the portable radio 
5 apparatus is seen from the back surface. 

As shown in Fi gs . 4 and 5 , in the second 
embodiment, the housing of the portable radio 
apparatus is composed of two independent housing 
sections, i.e., a first housing section 10 and 
10 the second housing section 20. These two housing 
sections 10 and 20 are connected by a hinge 
section 30 such that these housing sections 10 
and 20 can be rotated to form the folded type 
portable radio apparatus. 
15 The f irst housing section 10 is provided 

with a speech receiving section 11 and a first 
display section 12. The second housing section 20 
which is connected to the first housing section 
10 via the hinge section 30 such that the first 
20 and second housing sections 10 and 20 can be 

folded or opened. The second housing section 20 
is provided with a speech transmitting section 21 
and a key operation section 22. 

Then, the respective back surfaces of the 
25 first and second housing sections 10 and 20 are 
provided with second and third display sections 
13 and 23, respectively. m the second embodiment. 
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these second and third display sections 13 and 23 
are composed of liquid crystal display sections, 
respectively. 

In this way, in the folded type portable 
5 radio apparatus, since the second and third 

display sections 13 and 23 are provided for the 
back surfaces of the first and second housing 
sections 10 and 20, necessary data can be 
displayed on the second and third display 

10 sections 13 and 23 in the state in which the 

first housing section 10 and the second housing 
section 20 are folded. As a result, the necessary 
data can be confirmed without opening the radio 
apparatus. Also, since the back surfaces of the 

15 first and second housing sections 10 and 20 are 
used in this way, the second and third display 
sections 13 and 23 can be formed to have a large 
size of screen so that a large quantity of data 
can be displayed at a time. 

20 It should be noted that in the second 

embodiment, only one of the second and third 
display sections 13 and 23 may be provided to the 
back surface of the corresponding one of the 
first housing section 10 or the second housing 

25 section 20. 

Also, in the second embodiment, the second 
and third display sections 13 and 23 are provided 
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on the back surfaces of the first and second 
housing sections 10 and 20. However, the second 
and third display sections 13 and 23 may be 
provided on, for example, the end surface of the 
5 first or second housing section 10 or 20 into the 
longitudinal direction. 

Moreover, the second and third display 
sections 13 and 23 may be composed of liquid 
crystal display sections. In this case, the 
10 second and third display sections 13 and 23 are 
desirably formed as touch input enable devices. 
Thus, the operation as the portable radio 
apparatus can be made possible in the state in 
which the first and second housing sections io 
15 and 20 are folded. This can be applied to the 
first embodiment. 

According to the portable radio apparatus 
of the second-, embodiment in this way, the second 
and third display sections 13 and 23 are provided 
20 on the back surfaces of the first and second 
housing sections 10 and 20 of the folded type 
portable radio apparatus. Therefore, the back 
surfaces of the housing sections of the folded 
type portable radio apparatus can be effectively 
25 used as a free space so that a large quantity of 
data can be displayed at a time without 
compromising the portability and operability of 
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the folded type portable radio apparatus. 

In the state in which the folded type 
portable radio apparatus is folded, the second 
and third display sections 13 and 23 which are 
5 provided on the surface of the housing back are 
exposed in the housing surface, the necessary 
data can be confirmed without opening the two 
housing sections, unlike the conventional folded 
type radio apparatus, 

10 It should be noted that when the display 

data requires a larger screen in accordance with 
the kind, function and use purpose of the radio 
apparatus, the display sections may be provided 
for the back surfaces of both of the folded type 

15 first and second housing sections 10 and 20. When 
there is few amount of the display data, the 
reduction of the manufacturing cost can be 
attempted, if the display section is provided 
only on either the first or the second housing 

20 sections. 

Next, the portable radio apparatus 
according to the third embodiment of the present 
invention will be described with reference to Fig. 
6. Fig. 6 is a perspective view of the portable 

25 radio apparatus in the third embodiment when the 
portable radio apparatus is seen from the back 
surface . 
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As shown in Fig. 6, the portable radio 
apparatus of the third embodiment is a 
modification example of the above-mentioned 
second embodiment. In addition to the second and 
third display sections 13 and 23 which are 
provided for the back surfaces of the first and 
second housing sections 10 and 20, a fourth 
display section 24 is provided for the end 
surface of the second housing section 20 into the 
longitudinal direction . 

According to the portable radio apparatus 
of the third embodiment having such a structure, 
because the fourth display section 24 is provided 
for the end surface of the housing section 20 in 
addition to the second and third display sections 
13 and 23 provided on the back surfaces of the 
housing sections 10 and 20, a further more amount 
of data can be displayed. 

Also, since the fourth display section 24 
is provided for the end surface of the housing 
section 20 in this way, display data on the 
display section 24 can be confirmed only by 
looking at the housing ends in carrying state of 
the radio apparatus. Also, the fourth display 
section 24 can be simply seen without taking out 
the radio apparatus from a holder. 

Next, the portable radio apparatus 
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according to the fourth embodiment of the present 
invention will be described with reference to Fig. 
7. Fig. 7 is a perspective view of the portable 
radio apparatus of the fourth embodiment when the 
portable radio apparatus of this embodiment is 
seen from the back surface. 

As shown in Fig. 7, the portable radio 
apparatus of the fourth embodiment is a 
modification example of the above-mentioned first 
to third embodiment. The second and third display 
sections 13 and 23 provided for the back surfaces 
of the first and second housings 10 and 20 have a 
data input function. That is, the second and 
third display sections 13 and 23 in the fourth 
embodiment are composed of liquid crystal display 
screens in which a touch-input function is 
possible though pen touch, as shown in Fig. 7. By 
this, in the fourth embodiment, the second and 
third display sections 13 and 23 can be used as 
input means. With the input operation, the 
operation can be performed in the larger size of 
screen so that the operability of the portable 
radio apparatus can be further improved. 

Also, like the fourth embodiment, in case 
that the portable radio apparatus is a folded 
type,, the input operation can be performed in the 
state in which the first and second housing 
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sections 10 and 20 are folded, without opening the radio 
apparatus . 

It should be noted that the display section which is 
5 composed of such input means can be also applied to the 
portable radio apparatus which is composed of the single 
housing as in the above-mentioned first embodiment. 

As described above, the free space of the housing of 
the portable radio apparatus can be more effectively 
10 utilized. Therefore, by providing the display section 
which is different from the display section on the front 
surface of the housing, a larger quantity of data can be 
displayed at a time without compromising the portability 
and operability of the portable radio apparatus. Also, the 
15 display section can be used in the state in which the 
folded type portable radio apparatus is folded, just as it 
is. 

Each feature disclosed in this specification (which 
term includes the claims) and/or shown in the drawings may 
20 be incorporated in the invention independently of other 
disclosed and/or illustrated features. 

Statements in this specification of the "objects of 
the invention" relate to preferred embodiments of the 
invention, but not necessarily to all embodiments of the 
25 invention falling within the claims. 

The description of the invention with reference to the 
drawings is by way of example only. 

The text of the abstract filed herewith is repeated 
here as part of the specification. 
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A portable radio apparatus includes a housing, 
a. display section, a speech receiving 

section, a speech transmitting section 

and a key operation section provided on a 

front surface of the housing. An additional display 
section is provided on at least one of 

surfaces which are different from the front surface of 
the housing. 
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CLAIMS: 

1. A portable radio apparatus comprising: 

a display means, a speech receiving means, a speech 
transmitting means and an input means, the display means 
being provided on a first surface of a housing of the 
apparatus; and 

at least one additional display means provided on at 
least one further surface of the housing. 

2. Apparatus according to Claim 1, wherein said input 
means is a key pad. 



3. Apparatus according to any preceding claim, wherein 
said speech receiving means, said speech transmitting means 
and said input means are provided on the first surface. 

4. Apparatus according to any preceding claim wherein 
said housing comprises: 

a first housing-portion in which said speech receiving 
means is provided on a first surface thereof; 

a second housing-portion in which said speech 
transmitting means is provided on a first surface thereof; 
and 

means for hingedly connecting said first and second 
housing-portions such that said first and second housing- 
portions can be folded and opened. 



- 22 - 

5. Apparatus according to Claim 4, wherein said 
additional display means is provided on a further surface 

5 of at least one of said first and second housing-portions 
which is different from said first surfaces. 

6. Apparatus according to Claim 5, wherein an additional 
display means is provided on each housing-portion. 

10 

7. Apparatus according to any preceding claim wherein 
said at least one additional display means has a data input 
function. 

15 8. Apparatus according to any preceding claim, wherein 
said further surface is opposite said first surface. 

9. Apparatus substantially as described hereinabove with 
reference to Figs. 2 to 7 of the accompanying drawings. 
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